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Abstract –

Many different diving ducks in the Midwest are hosts to parasites like cestodes,
trematodes, and nematodes. These parasites often live in the ducks gastrointestinal tract
and use the ducks chyme and intestinal tissues to thrive. For this research, local hunters
volunteered to donate diving duck carcasses they harvested. Ducks donated were cut
open on the ventral side from esophagus to cloaca. Major organs were separated into
bottles containing 0.85% saline, shaken, settled, and then the supernatant removed
multiple times to isolate any parasites residing within the duck’s organs and tissues. Any
parasites found in dissected diving ducks organ wash were picked through, identified
using visual techniques, and stored in vials labeled accordingly. Staining of cestodes and
trematodes was performed using Semichon’s Acetocarmine stain. Stained parasites
were mounted on slides to view under a microscope for morphological determinations.
DNA was also extracted from cestodes, quantified and the 16s mitochondrial ribosomal
gene was amplified using PCR, then direct sequenced. Morphological and DNA
sequence data revealed the cestodes to be Diploposthe laevis. Further research will
determine the identification of numerous trematodes found in the ducks using both
morphological and molecular techniques.

Figure 1. Trematode latched to Intestinal
tissue of a female wood duck from Buffalo
City, WI in October 2020 under 10x
dissecting microscope.

There are many different types of diving ducks that call the Midwest home. Some of the
most common species are the Ringneck (Aythya collaris), Canvasback (Aythya
valisineria), Bufflehead (Bucephala albeola), Greater Scaup (Aythya marila), Lesser
Scaup (Aythya affinis), and Redhead (Aythya americana). These diving ducks expose
themselves to parasites like trematodes, cestodes, and nematodes every day when
diving for food in nearby bodies of water3. Because of this, these ducks develop diverse
parasitic faunas. Many of these parasites can be found in the gastrointestinal tract but
may also be found in organs such as the gizzard, cloaca, esophagus, liver, kidneys, or
even the lining of the body cavity itself. The health of these diving ducks may be
affected by the number of parasites they consume while foraging for food.
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The objective of this study was to harvest and identify parasites from the organs and
body cavity of different species of diving ducks commonly found in the Midwest based
on morphological and molecular techniques.
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Methods –

-Collection
Winona State Hunting Club as well as other local hunters volunteered to donate ducks
for our research purposes. Most ducks brought to us had information such as sex,
species, and location and date harvested. Ducks were kept at 40C until they were
dissected.
-Dissection
Dissection protocol was provided by Vasyl Tkach from the University of North Dakota1.
Ducks were placed on their backs and cut open from the cloaca to the esophagus
(Figure 6). The liver, gizzard, cloaca, and kidneys were removed and placed in 85%
saline and shaken. The same protocol was used on the GI tract and esophagus with the
addition of cutting the organs lengthwise before placing them into the saline. The top of
the saline wash solutions was poured off. The wash and rinse steps were repeated 3-4
times for each organ before the solutions were observed under the dissecting
microscope. The body cavity of each duck was filled with 85% saline, poured off into a
beaker and examined under the microscope.
Body/organ washes were observed under dissecting microscopes adding more saline
as needed to visualize the parasites under the microscope (Figures 1-3). Specimens were
placed in vials containing 80% Ethanol and labeled accordingly.
-Staining
Multiple different staining procedures were attempted in order to ensure the best
method was used for this research. The Semichon’s Acetocarmine procedure was the
most successful (Figure 4). Parasites/segments were placed in Semichon’s stain for 2-3
hours before being transferred to 70% acid ethanol for 20seconds-2 minutes depending
on how long discoloration took. Once the specimen was light pink in color it was then
moved into 1 M 70% ethanol for 2 minutes. The specimen was then soaked in 70%
ethanol for 10 minutes, 95% ethanol for 20 minutes, and 100% ethanol for 20 minutes. The
20 minute soak in 100% ethanol was repeated a total of 3 times before continuing. After
three changes of 100% ethanol the specimen was submerged in Toluene for 20 minutes
and repeated twice. The specimen was then removed from the toluene and placed on
a slide before being mounted using Canada balsam mounting medium and labeled for
microscope use.

Figure 2. Live nematode picked from
the intestinal wash of a female
Bufflehead duck from Trempealeau,
WI in November 2020 under 10x
dissecting microscope.
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Figure 3. Cestode segments from a
female Ringneck duck from
Trempealeau, WI in November 2020
under 10x dissecting microscope.
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Results and Discussion –

A variety of different species of diving ducks were provided
for us by hunters with a total sample size of 17 ducks. Of those
17, 4 were male and 13 were female (Table 1 and 2 ). All
ducks that were provided for our research purposes were
hunted in the Winona/Trempealeau surrounding area. Sex
Figure 4. Comparrison of cestode segment from a male
and/or species of the diving ducks did not have an effect on
wood duck stained with Semichon’s Acetocharmine stain
susceptibility to parasites (Table 1 and 2). Three to five
(left) and cestode segments from a published journal6.
different types of parasites were found residing in the ducks
(Table 1). Tapeworms (cestodes) and trematodes were the
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most prevalent parasites living within the ducks. Most parasites
were found within the gastrointestinal tract of the ducks. Some
parasites (mostly tapeworms) were in segments and most
were missing the scolices which are the part mostly used for
identification. PCR analysis determined we had tapeworms in
the family Hymenolepidae. Tkach’s DNA extraction worked
Figure 5. PCR comparing three different DNA samples from a the best out of all the procedures tested1. Morphological data
male Ringneck Duck (16) and a male Lesser Scaup Duck
determined we had Diploposthe laevis tapeworms. PCR
using Tkach’s DNA extraction method (V) and Chelex
products were sent to be sequenced for confirmation, data
extraction method (K) PCR Method and a negative control still pending. Prevalence of parasites in these diving ducks was
(NC)
calculated to be 94%. Intensity was also calculated out to be
12.8 not including the outlier. Including the female ringneck
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Table 1. Parasite identification/numbers from female diving
ducks by species in the Winona area.
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Table 2. Parasite identification/numbers from male
diving ducks by species in the Winona area.
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Figure 6. Diving duck anatomy and dissection diagram2.

-DNA Extraction/PCR
Under sterile conditions a piece of tapeworm was dried,
placed in a centrifuge tube, and crushed using a pipette tip.
Five µL of 20% SDS buffer and 5 µL Proteinase K were added to
the centrifuge tube and shaken overnight. Tubes were then
centrifuged for 5 minutes at 15,000 rpm before transferring the
supernatant to a clean microcentrifuge tube. These samples
were then quantified using a Nano Drop.
Each PCR reaction contained 1x Dream Taq Green, 1 µM
Magnesium Chloride, sterile water, 2.5 µM 12S rDNA forward
primer, and 2.5 µM 12S rDNA reverse primer4, and between 20100 ng of tapeworm DNA. Samples were labeled accordingly
and placed in a BioRad thermal cycler. Thermal cycler
conditions were programmed as follows: 92° C for 1 minute,
45° C for 2 minutes, 73° C for 2 minutes, repeat the first three
steps 12 times, 93° C for 1 minute, 55° C for 1 minute, 73° C for
2 minutes, repeat steps 4-6 a total of 40 times, and 12° until
removed and placed into the freezer.
Samples were visualized using a 1% agarose gel with, 1 µL
of SYBR safe dye. The gel was then taken to be photographed
on the UV transilluminator to view results. Successfully
amplified samples were sent to be sequenced at Idaho State
University Molecular Research Core Facility.
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Conclusions –

Many cestode scolices (heads) were missing. This is most
likely due to the fact that the cestode heads were imbedded
into the organ tissues when being dissected. Cestodes and
trematodes seemed to be the most prevalent parasites
residing in diving ducks though there were other kinds found.
The largest number of parasites were found in the GI tract of
the ducks. This is most likely because the ducks contract them
through feeding off the bottoms of lakes and rivers where the
parasites are often found.
Future Research –
• A larger number of diving duck can be dissected to further
identify any parasites.
• Larger population size correlates with more accurate data.
• Parasites found in the diving ducks can be identified more
accurately using molecular versus morphological
techniques.
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